Background-In most treatment studies on acute pancreatitis, pancreatologists base their diagnosis on amylase/lipase levels more than three times above the upper limit of normal (>3n) and thus exclude patients with smaller enzyme level increases. The recommendations derived from the results of treatment studies do not take into account such patients. Nonpancreatologists frequently believe that only patients with high enzyme levels have a serious prognosis. Aims-To question the assumption that high enzyme levels indicate severe, and conversely low enzyme levels indicate mild, acute pancreatitis. Patients/Methods-This retrospective study includes 284 consecutive patients with a first attack of acute pancreatitis. The cause was biliary in 114 (40%) patients, alcoholism in 83 (29%), other in 21 (7%), and unknown in 66 (23%). Patients were divided into two groups according to their serum enzyme levels (amylase: <3n, n = 88; >3n, n = 196; lipase: <3n, n = 51; >3n, n = 233). Renal impairment, indication for dialysis and artificial ventilation, development of pseudocysts, necessity for surgery, and mortality were taken as parameters of severity. Results-The incidence of severity was the same for both the <3n and >3n groups. Conclusions-The severity of acute pancreatitis is independent of the elevation in serum amylase/lipase level (<3n or >3n) on admission. Patients with only a slight increase can also have or develop severe acute pancreatitis. Patients with <3n elevated enzyme levels on admission represent a substantial group that treatment studies have frequently overlooked. This is especially true for patients with alcohol induced acute pancreatitis whose amylase levels are lower than in other aetiological groups. (Gut 1999;44:542-544) 
Physicians consider high levels of creatine kinase, serum creatinine, or C-reactive protein to be indicative of severe myocardial infarction, renal insuYciency, and inflammatory diseases. Non-pancreatologists often believe that the more elevated the level of the pancreatic enzymes the more severe the disease.
In most treatment studies on acute pancreatitis, pancreatologists based their diagnosis of the disease on amylase/lipase levels three times higher than the upper limit of normal (>3n). [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] Recommendations derived from the results of these studies do not take into account patients with smaller enzyme increases-that is, three times or less than the upper limit of normal (<3n) on admission.
The assumption that greatly elevated serum enzyme levels on admission are indicators of severe disease is questioned in our retrospective study.
Patients and methods
The study included 284 consecutive patients, both medical and surgical, admitted from 15 November 1986 to 30 April 1996 to our hospital with a first attack of acute pancreatitis. The diagnosis was based on characteristic signs and symptoms as well as on increased -amylase (enzymic colorimetric test) and/or lipase (UV test) (both tests from Boehringer-Mannheim, Mannheim, Germany) in serum and characteristic sonographic and/or computed tomographic (CT) findings. In 39 patients, amylase was normal on admission. Diagnosis was based on elevated serum lipase levels in all cases and on abnormal CT (n = 29) or ultrasound (n = 18) scans. Patients with prior acute pancreatitis or episodes of unexplained abdominal pain were excluded from the study, as were patients in whom imaging disclosed signs of chronic pancreatitis.
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Alcohol induced acute pancreatitis was assumed when the patient or her/his relatives reported a regular daily alcohol consumption of more than 3 litres of beer or more than 120 g pure alcohol in the form of wine or schnapps or an alcohol excess immediately before the acute attack. Biliary acute pancreatitis was assumed when gallstones were found on subsequent ultrasound examination, CT, or endoscopic retrograde cholangiopancreatography. Other causes of acute pancreatitis were endoscopic procedures (endoscopic retrograde cholangiopancreatography), trauma, viral infection, Salmonella infection, and drugs.
On the basis of these definitions, the causes of acute pancreatitis were found to be biliary in 114 (40%) patients, alcohol abuse in 83 (29%), and unknown in 66 (23%). In the remaining 21 (7%) patients, other causes were discovered.
Patients (n = 284) were divided into two groups according to their serum enzyme levels on admission: group A, three times or less than the upper limit of normal (<3n); group B, more than three times the upper limit of normal (>3n). In group A, amylase and lipase levels of <3n were found in 88 (31%) and 51 (18%) patients respectively. In group B, amylase and lipase levels of >3n were found in 196 (69%) and 233 (82%) respectively.
To evaluate the severity of the disease, the following prognostic criteria were used: increased serum creatinine levels of >1.1 mg/dl within the first 48 hours of admission and after rehydration (n = 80, 28%), indication for dialysis (n = 10, 4%), artificial ventilation during hospital stay (n = 19, 7%). For further evaluation, the development of a pancreatic pseudocyst (n = 34, 12%) and the indication for surgical treatment (n = 25, 9%) were used. Indication for surgical treatment was infected necrosis. Necrosectomy was performed in all 25 surgical patients; in six of them, a left sided resection was necessary. Finally the death rate (n = 11, 4%) was also used. The cause of death in all 11 patients was acute pancreatitis. Six of them had undergone surgical treatment. Three died in the first week, two in the second and six after the second week.
For comparison of the results of both groups the 2 test of independence and Fisher's exact test were used. Table 1 shows the correlation of the cause of the disease with serum amylase/lipase levels. There were significant diVerences with regard to amylase, but not lipase increase.
Results
Significantly more patients with biliary induced acute pancreatitis had serum amylase levels >3n on admission (p = 0.007). Furthermore, alcoholics had significantly less elevated amylase levels (<3n) than non-alcoholics (p = 0.019). Again, these diVerences were only true for amylase, and not for lipase.
The incidence of all clinical parameters was the same for patients with serum amylase and lipase levels <3n and >3n respectively (table 2). There were also no diVerences with respect to enzyme increase and early and late death rate.
When surgical procedures were divided into necrosectomy and necrosectomy plus left sided resection, there were no significant diVerences among surgical procedures and amylase and lipase increase (data not shown).
Discussion
There are no studies correlating serum enzyme level elevation on admission with the course of acute pancreatitis. There are only two surgical and two non-surgical studies comparing initial enzyme levels with the degree of destruction of the pancreas. Abruzzo et al 12 found hypoamylasaemia in patients with acute pancreatitis and severe destruction of the pancreas. Adams et al 13 found an inverse relation between amylase and severe morphological changes. Whereas patients with a large amylase increase showed minimal or moderate pancreatitis, those with a smaller amylase increase were found to have severe pancreatitis at surgery. Two studies correlating serum enzyme levels on admission with the results of contrast enhanced CT came to diVerent conclusions. Whereas Winslet et al 14 showed that patients with low enzyme levels (<3n) more frequently had pancreatic necrosis, we failed to confirm this. 15 Further studies on the relation between serum enzymes on admission and CT scores would be of interest. However, it should be kept in mind that pancreatic necrosis and organ failure do not correlate well and may occur independently in acute pancreatitis. 16 17 Our study with a substantial number of patients shows that severe acute pancreatitis as assessed by moderate and severe organ failure, systemic and local complications, and mortality is independent of the initial enzyme levels, in this case </>3n, the borderline frequently used in controlled studies on the treatment of severe acute pancreatitis. There is no other study with which we can directly compare ours on the relation between serum enzyme levels on admission and the severity of the disease.
In conclusion, pancreatologists should not rely in future studies on elevated enzyme levels of >3n for diagnostic and thus inclusion criteria. Patients with <3n enzyme levels on admission represent a substantial group that treatment studies have so far overlooked. This is especially true for patients with alcohol induced acute pancreatitis, a large aetiological subgroup, whose amylase levels on admission are lower than in other aetiological subgroups, as we and others have already shown. [18] [19] [20] [21] [22] [23] For non-pancreatologists the conclusion from this study is that the prognostic severity of acute pancreatitis is independent of serum enzyme level elevation on admission. Patients with only a small increase in amylase/lipase levels can also have or develop severe acute pancreatitis. Therefore the clinician who makes the initial diagnosis must evaluate the severity of the disease independently of the enzyme level elevation, as the complication rate, indication for surgical treatment, and death rate are not related to the initial enzyme increase.
